Lecithin cholesterol acyltransferase deficiency protects from diet-induced insulin resistance and obesity--novel insights from mouse models.
Reduced plasma level of high-density lipoprotein cholesterol is an independent risk factor for atherosclerotic heart disease and is also a major diagnostic feature for the metabolic syndrome. Lecithin cholesterol acyltransferase (LCAT), an enzyme mediating the esterification of cholesterol in circulating lipoproteins, is one of the major modulators of high-density lipoprotein levels and composition. Loss-of-function mutations of LCAT invariably results in profound HDL deficiency and also modest hypertriglyceridemia (HTG). While intense effort has been devoted to investigate the role of LCAT in atherogenesis, which remains controversial, much less is known about whether LCAT also modulates glucose and energy homeostasis. In recent years, findings from studying the LCAT knockout mice began to suggest that LCAT deficiency, in spite of its unfavorable high triglyceride/low HDL lipid phenotypes, may confer protection from the development of insulin resistance and obesity. To date, alterations in specific metabolic pathways in liver, white adipose tissue, and skeletal muscle have been implicated. A better mechanistic understanding in the metabolic linkage between the primary biochemical action of LCAT and the downstream protective phenotypes will greatly facilitate the identification of potential novel pathways and targets in the treatment of obesity and diabetes.